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Twenty  years  ago, I  a t tended  my  f i r s t  Amer i can  Voca t iona l  Assoc ia -
t i o n  C o n v e n t i o n  i n  C l e v e l a n d ,  Ohio. I t  seems just  I  i  ke yesterday,  but
i t  I s  no t ,  and  p repar lng  fo r  t h l s  p resen ta t i on  rem inded  me  o f  t he  o ld
Sayi  ng, "You  I  i v e  y o u r  l i f e  o n l y  o n c e . Y o u  c a n n o t  r e p e a t  i t  t o  c o r -
r e c t  t h e  m l s t a k e s  y o u  h a v e  made." T h i s  d i s t l n g u l s h e d  l e c t u r e  f a l l s
i n to  t ha t  same  ca tego ry ;  I  have  on l y  one  chance  In  a  l i f e t ime  and  thus
I  h o p e  I can  a t  I eas t  ma tch  the  qua I  ity  o f  the  p rev ious  lec tu res  and
a l  so  mee t  the  expec ta t i ons  o f  you  who  a re  i n  a t tendance  today . If I
appear  uneasy or  nervous, I t  i s  n o t  b e c a u s e  t h i s  i s  t h e  f l r s t  t i m e  t h a t
I  have  appeared  be fo re  you  o r  tha t  I  don ’ t  know you . My uneas iness  is
re la ted  to  the  top i c  t ha t  I  have  se lec ted . Be fo re  I  revea l  t ha t  t op i c ,
pe rm i t  me  to  sha re  an  i l l us t ra t i on  with  you .

Some  years  ago ,  I  se rved  on  the  Commiss ion  o f  Undergraduate  S tud-
i es  a t  V i r g i n i a  Tech . Th ls  Commiss ion  rev iews and approves  a l l  under -
g r a d u a t e  c o u r s e s  f o r  t h e  Universi ty. Whenever  a  proposed course came
f rom the  Co l l ege  o f  Engineer ing, nobody  ra ised  any  ques t ions  w i th  the
course. Who were we to  quest ion  a  course where we cou ld  not  grasp
what  the  course  was a l  I  about , l e t  a l one  p ronounce  t he  wo rd  con ta l  ned
in  the  cou rse  t i t l e ,  f o r  examp le ,  Tr ib io logy.  Members  o f  the  Commiss ion ,
i nc l ud ing  myse l f , c o n c u r r e d  w i t h  t h e  r e q u e s t  f o r  t h e s e  n e w  c o u r s e s
because those facu lty  from e n g i n e e r i n g  p r o p o s i n g  t h e  c o u r s e s were
t h e  e x p e r t s . Bu t , l e t  a  p roposed  course  in  educa t ion  come fo r th  and
ins tan t l y  everybody  on  tha t  Commiss ion  was  an  exper t  on  the  mer i t s  o r
liabi  l i t ies  o f  t h e  c o u r s e , h o w  t h e  c o u r s e  c o u l d  b e  b e t t e r  s t r u c t u r e d
t h a n  t h o s e  w h o  d e v e l o p e d  t h e  c o u r s e  h a d  s t r u c t u r e d  i t ,  o r  t h a t  t h e
course  cou ld  se rve  no  use fu l  pu rpose  in  an  ins t i tu t i on  o f  h lgher  educa-
t i o n .

My  top ic  th i s  morn lng  focuses  upon  an  a rea  In  wh ich  a l l  o f  you  a re
e x p e r t s ,  t h a t  I s  i n  t h e  a r e a  o f  t e a c h i n g . Teach ing  i s  an  ac t i v i t y  i n
which  a l  I  o f  you  have  exper ience  and  s t rong  be l i e f s  and  the  a rea  tha t
serves as  the cent ra l  reason for  you pay ing your  pro fess iona l  dues to
the  American  Assoc ia t i on  o f  Teacher  Educa to rs  i n  Agr i cu l tu re  and  be ing
p r e s e n t  a t  this  b r e a k f a s t . I  h a v e  t i t l e d  m y  r e m a r k s ,  “ T h i n k i n g  O u t
Loud About Th i s Process We Cal I Teaching.” I  have  chosen  to  re la te  my
r e m a r k s  t o  e l e c t r i c i t y  i n  m a k i n g  f o u r  observat ions. Each  par t  o f  any
e lec t r ica l  sys tem p lays  a  c r i t i ca l  ro le  wh ich  cont r ibu tes  to  the  success
o f  t h e  e n t i r e  s y s t e m . For  examp I  e ,  I  f  a  thoughtl ess hunter  took a pot
shot  a t  an insu la tor  and in  the process broke one o f  the  s t rands o f  w i re
in  tha t  e lec t r i ca l  cab le ,  tha t  n l cked  w l re  was  reduced  in  i t s  capac i t y

to  pe r fo rm  to  i t s  po ten t i a l . In  o ther  words ,  the  amount  o f  e lec t r i c i t y
f low ing  th rough  the  w i re  was  reduced ,  p reven t ing  the  en t i re  sys tem f rom
o p e r a t i n g  a t  I t s  p e a k  e f f i c i e n c y . Perhaps  the  same cou ld  be  sai d  f o r
o u r  a g r i c u l t u r a l  educat ion  e l e c t r i c a l  t e a c h i n g  s y s t e m . A  nick  i n  o u r
teach ing  sys tem preven ts  what  cou ld  have  been. In  the  few m inu tes  tha t
I  have , le t  me share  four  n icks  re la ted  to  the  teaching  aspects  o f  our
pro fess ion  wh ich  I  be l  ieve  po ln t  ou t  a reas  we  have  neg lec ted  uninten-
t ional  ly  o v e r  t h e  y e a r s ,  n i c k s  t h a t  might  p r e v e n t  u s  o r  h a m p e r  o u r
a t tempts  to  make teach ing  agr icu l tu re  a  t ru ly  p ro fess iona l  career .
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Nick Number  1 : A  I  im i  t ed  me l t  down  a t  ou r  power  gene ra t i ng  sta-
tions. I  r e l a t e  t h i s  t o  o u r  b a s i c  r e s e a r c h  o n  t e a c h i n g  a g r i c u l t u r a l
educa t i on . Y o u r  f i r s t  r e a c t i o n  m a y  b e  t h a t  w e  a r e  c o n d u c t i n g  m u c h
r e s e a r c h  i n  a g r i c u l t u r a l  e d u c a t i o n  a n d  t h a t  i s  t r u e ,  b u t  let's  l o o k
c lose ly  a t  the  na ture  o f  the  research  repor ted .  For  the  las t  f i ve  years
and  no t  coun t ing  th i s  year , 16  research  top ics  o f  the  145 repor ted  a t
Na t iona l  Ag r i cu l tu ra l  Educa t ion  Research  Mee t ings  (NAERM) were  concerned
d i rec t l y  w i th  the  teach ing - lea rn ing  p rocess  i n  ag r i cu l tu ra l  educa t ion ,  a
mere 11%. For  the  las t  f i ve  years  in  The  Journa l  o f  the  American  Asso-
c ia t l on  o f  Teacher  Educa to rs  i n  Ag r i cu l t u re ,  14  ou t  o f  162  a r t i c l es  pub -
- I i  h d f d the  teach ing - lea rn ing  p rocess  as  i t  app l i ed  to  agri-
cu8ttra  I”~~,‘~atv~~~  o r  abou t  9%. You may react by saying that NAERM and
the  jou rna l  on ly  rep resen t  a  por t ion  o f  the  research  tha t  i s  conduc ted ,
and you are  cor rec t . But  the  s to ry  ge ts  worse  i f  we go  to  the  Summar ies
o f  S tud ies  In  Ag r i cu l t u ra l  Educa t i on . O f  the  BOO+ ind iv idua l  research
p r o j e c t s  a n d  a c t i v i t i e s  r e p o r t e d  I n  t h e  l a s t  f i v e  y e a r s ,  r e s e a r c h  t h a t
focuses  d i rec t l y  upon  the  teach ing - lea rn ing  p rocess  in  ag r i cu l tu ra l  edu-
ca t ion  drops  to  less  than 5%. Now I  am no t  say ing  tha t  research  on  the
other  aspec ts  o f  our  p rogram is  no t  impor tan t . We need research on how
to make the FFA bet ter , how to  tmprove superv ised exper ience programs,
w h a t  a r e  t h e  c h a r a c t e r i s t i c s  o f  a d u l t  f a r m e r s ,  a n d  o t h e r  t o p i c s . Bu t
we must  rea l i ze  tha t  our  c l ien ts ,  the  teachers ,  spend the  grea tes t  per -
cen tage  o f  the i r  work ing  t ime in  c lass room or  labora to ry  teaching  s i tua -
t ions ,  the  s i tuat ions  where  they  have  the  g rea tes t  oppor tun i ty  fo r  hav-
ing  the  b igges t  Impac t  on  lea rn ing  o f  the  la rges t  number  o f  s tuden ts .
Severa l  quest ions are  obv ious for  us  to  cons ider .

1 . Do we rea l  l y  know a  I  I  there  is  to  know about  the  teaching-
learn ing  process  tha t  we don ’ t  need to  s tudy  i t  fu r ther?

2 .  Are  we sa t i s f led  w i th  the  way  our  teachers  a re  teach ing?

3 .  A r e  w e  s a t l s f i e d  with  t h e  w a y  t h a t  w e ,  a s  t e a c h e r  e d u c a t o r s ,
teach our  s tudents  o r  p repare  them fo r  the i r  teach ing  ro les?

4 . Are we wi  I I ing or to what degree are we wi I I Ing to let non-
v o c a t i o n a l  e d u c a t o r s  d o  o u r  r e s e a r c h  f o r  u s  I n  t h e  t e a c h i n g - l e a r n i n g
area?

5 . Are we w i I I ing or to what degree are we wi I I ing  to accept the
resu l ts  o f  research  conducted in  e lementary  schoo ls  o r  in  academic  sub-
jec ts  a t  the  secondary  leve l  as  va l id ,  app l  icable,  o r  gene ra l i zab le  t o
a g r i c u l t u r a l  s e t t i n g s ?

I t h i n k  t h a t  o u r  f i e l d  i s  d i f f e r e n t  e n o u g h  i n  c o u r s e  c o n t e n t ,  s t u d e n t
character ist ics,  t each ing - lea rn ing  env i ronmen ts  and  pu rpose  tha t  we  need
to  deve lop  fu r ther  a  sound research  base  fo r  the  p rac t i ce  o f  teach ing
agr icul ture.

We need  to  encourage r e s e a r c h  i n  t h o s e  a r e a s  t h a t  h a v e  b e e n
neg lec ted  and  perhaps  a reas  tha t  a re  more impor tan t  today ,  research
areas  tha t  w i l l  he lp  ou r  teachers  be  be t te r  a t  wha t  they  do  and  he lp  us
( teacher  educators )  do  our  job  be t te r  a t  p repar ing  those  teachers  to  do
what  they  are  supposed to  do . Many  o f  t he  na t i ona l  re fo rm repor t s  ca l l
fo r  the  p ro fess iona l i sm o f  teach ing . I  am no t  exac t  I  y sure  what  that
means ,  bu t  I  wou I  d  ven tu re  a  guess  tha t  fo r  p ro fess iona l  i sm in  agr icu l -
t u ra l  educa t i on , we must  be  more  exac t  in  our  s tandards  and  expec ted
per formances o f  our  teachers  and, fu r thermore ,  c lear ly  a r t i cu la te  these
t o  t h e  e d u c a t i o n a l  c o m m u n i t y  i n c l u d i n g  o u r  p r o s p e c t i v e  a n d  c u r r e n t
teachers. Research  i s  needed  tha t  focuses  upon  the  teach ing- lea rn lng
env i ronmen t  as  i t  app l i es  t o  ag r i cu l t u ra l  educa t i on . In  t he  end ,  wha t  I
rea l l y  p ropose  I s  the  deve lopment  o f  wha t  i s  ca l  l ed  a  know ledge  base  fo r
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t h e  t e a c h i n g  o f  a g r i c u l t u r a l  e d u c a t i o n .  S h u l m a n  (1987),  in  the Harvard
Educa t i ona l  Rev iew , suggests  tha t  the  knowledge base ought  to  include
seven categor ies. Perhaps we might  t ry  to  use these seven as a  s tar t ing
p o l n t  i n  a g r i c u l t u r a l  education, and these  categor  les  may a l  so  be key
e l e m e n t s  f o r  u s  t o  consider  i n  c h a r t i n g  o u r  f u t u r e  o n c e  t h e  N a t i o n a l
S tudy  i n  Ag r i cu l t u ra l  Educa t i on  is re leased.  The seven ca tegor ies  a re :

1 . Content know I edge;

2 . Genera l  pedagog ica l  know ledge  (b road  p r inc ip les  and  s t ra teg ies
of c l assroom management) ;

3 .  Cur r i cu la r  knowledge (dea l ing  w i th  mater ia ls  and  p rogram s t ruc -
tures) ;

4 . Pedagog i ca l  con ten t  know ledge  (m ix tu re  o f  con ten t  and  pedagogy
as  app l ied  to  teach ing  the  d i sc ip l i ne ,  fo r  us ,  ag r i cu l tu re ) ;

5 .  Knowledge o f  learners  and charac ter is t i cs ;

6 . Knowledge  o f  educa t iona l  con tex ts  (governance  o f  schoo ls ,  com-
munl ty  s t ruc tures ,  and cu l tu ra l  se t t ings) ;  and

7 .  Knowl edge  o f  educa t iona l  ends ,  purposes  and  va lues .

Ca tegor les  2  and  4  (referr ing  t o  pedagogy  and  t he  m i x  o f  con ten t  and
pedagogy)  a re  two areas  we have over looked. T h i s  i s  p a r t l y  d u e  t o  t h e
d i f f i c u l t y  w e  h a v e  i n  l e a r n i n g  t o  t e a c h . T e a c h i n g  i s  d i f f e r e n t  t h a n
other professions. Med ica l  doc to rs  on ly  use  the l r  d i sc ip l i ne  as  a  bas is
f o r  practice; so do I awyers . I n  teach ing ,  ou r  teachers  no t  on l y  need  to
know the d iscipl ine  o f  agr icul ture, they  mus t  a l so  be  ab le  t o  exp la in  I t
to  o thers  so they unders tand. I t  I s  th is  dua l  s i tuat ion whe re  p rob lems
devel op.

Nick  Number 2: Our t ransformers are weak. Re tu rn ing  to  t he  elec-
t r l c a l  s y s t e m , v a s t  a m o u n t s  o f  e lectr ic i ty  f l o w  t h r o u g h  h i g h - t e n s l o n
I  lnes that  spread across our  landscape. B u t  t h e  e l e c t r i c i t y  I s  i n  a
f o r m  t h a t  i s  n o t  useable  t o  t h e  c o n s u m e r . The purpose of  the t rans-
fo rmer  I s  to  take  tha t  e lec t r i c i t y  and  change  i t  i n to  a  fo rm so  you  and
I  can make use o f  it. Wel I ,  our  teachers are our  t ransformers. T h e i r
j ob  i s  t o  t ake  t he  huge  amoun ts  o f  i n fo rma t i on  ava i l ab le  i n  ou r  society
and  wor  Id  and  t rans fo rm i t  In to  a  fo rm useable  by  the  s tudents ,  whether
t h o s e  s t u d e n t s  a r e  a d u l t s  o r  y o u t h . And  to  pe r fo rm th l  s  comp lex  and
vi ta l l y  i m p o r t a n t  t r a n s f o r m a t i o n  t a s k ,  i nd i v i dua l s  a re  needed  who  can
th ink  abou t  t h i s  vas t  amoun t  o f  l n fo rma t lon  and  re la te  i t  I n  a  meaning-
fu l  way  to  s tudents  th rough th is  p rocess  ca l led  teach ing .

T h e  a c t  o f  t h i n k i n g  I s  s o  c r u c i a l  t o  o u r  s u c c e s s  a s  a  p r o f e s s i o n ,
vet  i t  i s  a  par t  In  our  t ransformers  we have over looked. Mi i I l e r  (1985)
in  a n  edi tor ia l  i n  T h e  A g r i c u l t u r a l  E d u c a t i o n  Magazine  w h i c h  f o c u s e d
upon  the  theme o f  t he  t eache r  o f  ag r i cu l t u re , made th l s  observa t lon  o f
t h e  ar t ic les  p r l n t e d . "Conspicuous by  i t s  absence  th roughou t  the  many
pages,  however ,  i s  re fe rence to  the  teacher  as  the  th lnker ;  the  intelli-
gen t  bei ng." A  ques t ion  cou ld  be  ra l sed , "Should  w e  a t  t h e  u n l v e r s i t y
l e v e l  b e  d e v e l o p l n g  t h e  abi l i ty of  our  s tudents  to  think?"  I t  wou ld  be
d i f f i c u l t  f o r  a n y  o f  u s  t o  a r g u e  a g a i n s t  a n  a f f i r m a t i v e  a n s w e r  t o  t h l s
ques t ion . But  as  we prepare  our  undergraduates  to  fu l f i l l  their  ro les
as teachers, do  we  rea l l y  p rov lde  the  a tmosphere  fo r  t hem to  deve lop
sound  th ink ing  habits?

Le t  me  p rov i de  an  i l lustrat ion. In  agr icul tural mechanics c lasses
at our  un lvers l t ies ,  we ask  s tudents  to  deve lop the  sk i l l  o f  we ld ing two

4



pieces  o f  m e t a l  t o g e t h e r . Observ lng  the  s tudent ,  he /she goes  th rough
c e r t a i n  s t e p s  t o  a c h i e v e  t h e  o b j e c t i v e ,  t h e  f u s i o n  o f  t w o  m e t a l s . I f
the  s tudent  makes a  mis take by  omi t t ing  a  s tep ,  we observe tha t  over -
s i g h t  a n d  c a l f  i t  t o  t h e  a t t e n t i o n  o f  t h e  s t u d e n t . in  other  words,  we
are  assess ing the process the s tudent  fo l lows in  jo fn ing two p ieces o f
meta I . W h e n  o n e  c o n s i d e r s  thinking,  It,  t o o ,  i s  a  p r o c e s s ,  b u t  in
teach ing  our  undergraduates , we  have  a  tendency  to  measure  on ly  the
p r o d u c t  o f  t h i n k i n g ,  t h a t  i s ,  a  t h o u g h t ,  a c t i o n ,  o r  e n d  r e s u l t s .  M a n y
times,  these ou tpu ts  migh t  be  lesson p lans ,  sample  tes t  i tems,  homework
assignments or  quizzes. We as teacher  educators  must  not  assume that
measur ing  the  p roduc t  o f  th ink ing  by  i t se l f  a l so  guaran tees  the  deve lop -
ment  o f  the  s tudent ’ s  th ink ing  abi l i ty . So ,  a re  we  rea l l y  ef fect ive In
d e v e l o p i n g  t h e  t h i n k i n g  a b i l  i ity  of  our  teachers?

O t h e r  s i t u a t l o n s  w h e r e  w e  s t i f l e  c r e a t i v e  th inking  o f  o u r  t e a c h -
ers  re la te  to  ready-made lesson p I  ans, Competency  Based  Educa t ion  p re -
p a r e d  m a t e r i a l s  a n d  o u t l i n e s , a n d  f u l l y - d e v e l o p e d  t e a c h i n g  g u i d e s .
McCracken asked in his  D i  s t i ngu  l shed  Lec tu re  i n  1982 ,  "Where  a re  the
l i s t i n g s  o f  c o m p e t e n c f e s  t h a t  r e q u f r e  p r o s p e c t i v e  t e a c h e r s  t o  t h i n k
and reason. . . ?" Wh i le  some may  a rgue  tha t  ma te r ia l s  d i s t r i bu ted  to
t e a c h e r s  a s s i s t  i n  p e r f o r m i n g  t h e i r  J o b s , I  c o u l d  a l s o  a r g u e  t h a t  t h e
t h i n k l n g  n e e d e d  t o  d e v e l o p  a n d  c o n d u c t  e f f e c t i v e  l e a r n i n g  s i t u a t i o n s
d im in i shes  w i th  the  more  ready -made , c o o k b o o k  recipes  t h a t  a r e  p r o -
v i ded . The more  we prov ide  to  s tudents  or  teachers ,  the  less  they  think
abou t  the i r  t each ing  and  abou t  the  teach ing - lea rn ing  p rocess . I am not
suggest f  ng  tha t  we reduce or  reverse  what  we are  prov id ing  fo r  our  peo-
p le ,  bu t  pe rhaps  we  can  do  more  to  he lp  deve lop  the i r  t h i nk ing  ability.
For  examp le ,  e lec t r i c i t y  canno t  th ink . When  i t  f l ows  th rough  the  I  i ne ,
i t  f o l l o w s  t h e  p a t h  o f  f e a s t  resistance  a n d  t h u s  t r a n s f o r m e r s  a r e  s o
d e s i g n e d  t o  f o r c e  t h e  e l e c t r i c i t y  t o  f o l l o w  a  c e r t a i n  r o u t e . We must
fo rce  our  s tuden ts  and  teachers  in to  a  th ink ing  mode. Ideas  f rom the
l i t e ra tu re  i nd i ca te  we  shou ld  do  t he  f o l l ow ing  t o  he lp  p romo te  t h i nk i ng
I n  o u r  s t u d e n t s . S o  let's  a s k  o u r s e l v e s  a s  t e a c h e r  e d u c a t o r s  t h e s e
quest ions:

1. When was the  fas t  t ime you wa i ted  f i ve  seconds a f te r  ask ing a
ques t ion  be fo re  you  b roke  the  s i lence  In  the  c lassroom?

2 . When was the I  ast  t ime  you  requ f red  abso lu te  si lence  i n  t h e
c lass room so  s tuden ts  cou ld  g l ve  the i r  fu l l  a t ten t ion  to  the  ques t ion  o r
prob lem you posed?

3 .  W h e n  w a s  t h e  f a s t  t i m e  y o u  a s k e d  y o u r  s t u d e n t s  t o  think  o u t
loud?

4 . When was the  fas t  t ime a  s tudent  answered your  ques t ion  and you
turned to  another  to  ask  whether  he  or  she agreed?

5.  When was the  las t  t ime you requf red  a i l  s tudents  to  wr i te  down
an answer  to  a  quest ion you just  asked dur ing c lass?

A l l  o f  t h e s e  s u g g e s t i o n s  f o r  d e v e l o p i n g  t h e  t h i n k i n g  a b i l i t y  o f
s tudents  th rough good ques t ion ing  techn iques  a re  based upon research
f ind ings . Fur thermore,  these are  the  same prac t ices  tha t  our  s tudents
shou ld  fo l low when they  s ta r t  teaching.

When re f lec t ing  upon  our  underg radua te  courses ,  we  have  a  tendency
to  measure on ly  our  s tudents ’  thoughts , not  the process by  wh fch they
used to  ar r ive  at  those thoughts . I f  t he  t hough t  i s  wrong ,  where  d id
the th ink ing process break down. We need to  p rac t i ce  those  act iv i t ies
t h a t  b r i n g  t h e  t h i n k l n g  p r o c e s s  o f  o u r  s t u d e n t s  o u t  i n t o  t h e  o p e n .  I
have  t r ied  to  p rac t i ce  these  sugges t ions  on  a  regu la r  basis. A t  f i r s t ,
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the  s tuden ts  fee l  ve ry  uncomfor tab le .  For examp I e, I  p u t  s t u d e n t s  in
separa te  rooms wi th  a  tape recorder  where  they  must  t ry  to  so lve  a  prob-
l e m  t h l n k i n g  o u t  l o u d . F l a w s  in t h e l r  thinking  e m e r g e  j u s t  I  I k e  t h e

o b v i o u s  omission  o f  a n  i m p o r t a n t  s t e p  I n  w e l d i n g . A lso, many  o f  us
v ideo tape our  s tudents . Ask  why  they  d id  wha t  they  d id  in  tha t  mini-
teaching  l e s s o n . T h i s  q u e s t l o n  w i l l  h e l p  t h e  s t u d e n t s  f o c u s  their
th ink ing  upon  themse lves ,  and  no t  upon  those  they  a re  teach ing .

Perhaps  we need  to  do  two  th ings  to  he lp  our  s tuden ts  and  teach-
e r s  t h i n k . F i r s t , we  mus t  gu lde  t hem i n  deve lop ing  t he i r  t h l nk i ng
a b l I  ities  before  we ask them to  wr i te  lesson p lans,  deve lop tes t  I tems,
take qui zzes, read ass ignments ,  p lan  an  FFA ac t i v i t y ,  teach  a  c lass ,  o r
observe  a  prac t ic ing  teacher . Henderson (1983)  conc luded  he r  article  o n
“Profess ional  Commitment  to  Cogn i t i ve  Sk l  I  I  Development"  w l th  the  s ta te -
m e n t  "that  c r i t i c a l  thinking  i s  a  c o g n i t i v e  s k i l l  t h a t  c a n  b e  directly
deve loped  by  spec l f  I c  p rac t i ces  and  strategies." And second,  perhaps
one  o f  t he  mos t  impor tan t  t each ing  techn iques  we  need  to  deve lop  In  ou r -
se lves  and our  s tudents  Is  tha t  o f  quest lon lng. Ques t ion ing  Is  a  tech-
n lque  tha t  I s  used  In  con junc t i on  w i th  a l  I  o the r  teach ing  techn iques .
I t  i s  t h e  b a s i c  p r o f e s s l o n a l  tool  a v a i l a b l e  t o  u s  t o  e n c o u r a g e  s t u d e n t
i n p u t , i nvo l vemen t ,  l n t e rac t l on , and  deve lopmen t  o f  c r i t i ca l  t h i nk i ng .
W e  a l l  a r e  g o o d  t a l k e r s  t o  s t a r t  t h e  l n t e r a c t l o n  p r o c e s s ,  b u t  question-
ing  i s  the  o the r  ha l f  o f  good  commun ica t ions  requ i red  to  t rans fo rm co l -
lege  s tudents  who are  exper t  learners  w i th  17  years  o f  exper ience to  a

t h i n k i n g  m o d e  n e e d e d  b y  n o v l c e  t e a c h e r s  with  o n l y  d a y s  o r  w e e k s  o f
teach I ng experience.

Nick  Number  3 : Terml tes  a re  eating  a t  our  wooden e lec t r i c  po les .
T h e  electric  pole  s e r v e s  a  v e r y  i m p o r t a n t  r o l e  i n  a n y  e l e c t r i c a l  s y s -
t em . I t  p rov ides  a  solid  foundation  upon  wh i ch  t he  eletric  l i nes  and
t h e  t r a n s f o r m e r s  r e s t . They  a re  roo ted  f i rm ly  i n  t he  g round .  Pe rhaps
w e  n e e d  t o  r e v i s e  a  b a s i c  b e l l e f  f o r  t h e  p r e p a r a t i o n  o f  t e a c h e r s  b y
accep t ing  the  p remise  tha t " l e a r n i n g  to  t each  I s  a  deve lopmen ta l  p ro -
cess ." McCormick (1985)  hinted  a t  this  In  h l s  l ec tu re  when  he  said,  "We
must  prov ide more ass is tance to  our  teachers  In  the  field  as  they  p lan ,
de l  l ve r , and  eva lua te  qua l l t y  p rog rams .  .  .  ." We as a  profess ion  n e e d
to  no t  on ly  accep t  th ls  as  a  position  bu t  be  ready  to  i nco rpo ra te  con -
t inu ing  s t ra teg ies  to  he lp  our  teachers  as  they  teach . l nd l v l dua l s  who
comple te  a  methods  course ,  s tudent  teaching,  or  a  f  l rs t -year  teacher ’s
course do not , as  Independen t  activities  o r  e v e n  i n  t o t a l  c o m b i n a t i o n ,
y i e l d  a  f u l l y  deve loped  teache r . Lea rn lng  t o  t each  i s  a  deve lopmen ta l
process that  occurs over time.

Learn lng  to  teach  and  the  ac t  o f  teach ing  I s  no t  easy ,  as  many  o f
our  s tuden ts  and  the  genera l  pub l i c  th ink .  Ra ther ,  i t  i s  a  ve ry  comp lex
process. T o  p u t  t h e  t e a c h  ing  p r o c e s s  I n t o  perspective,  i t  I s  w h e r e  A
t e a c h e s  B  t o  C  I n  c o n t e x t  D. I t  i s  w h e r e  A  ( t h e  t e a c h e r ) ,  t e a c h e s  B
( t h e  s u b j e c t ) , t o  C  ( t h e  s t u d e n t ) , In  contex t  D ( the  env i ronment ) .  We
m u s t  realize  t h a t  f o r  e a c h  f a c t o r  I n  this  h i g h l y  i n t e r r e l a t e d  p r o c e s s
d i f f e r e n t  f o r c e s  a t  d i f f e r e n t  times  a r e  i n f l u e n c i n g  t h e s e  f a c t o r s ,  a n d
t h e y  wil I  c h a n g e  given  t h e  t o t a l  teaching-learning  e n v i r o n m e n t . The
p o i n t  I  d l s c u s s e d  in N i c k  N u m b e r  2  d e a l t  w i t h  t h e  t h l n k l n g  p r o c e s s  I n
and  o f  I t se l f ,  bu t  my  po ln t  he re  I s  to  expand  tha t  concep t  to  encourage
our  teachers  to  think  a b o u t  t h e  t o t a l  a n d  c o m p l e x  teaching-learning  p ro -
cess. Quest ions we might  ra ise with  the teachers  are :

1. Wha t  a re  they  do lng?

2 .  Why  a re  they  do ing  I t?

3 . What  a re  the l r  s tudents  do ing?
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4 .  H o w  is t h e  e n v i r o n m e n t  i n f l u e n c i n g  t h e  e f f e c t i v e n e s s  o f  t h e
lea rn ing  r i gh t  now?

T h e  w o r d  c u r r e n t l y  i n  t h e  l i t e r a t u r e  t h a t  r e l a t e s  t o  t h f s  a r e a  i s
metacogn f t ion  o r  th ink ing  abou t  the  th ink ing  p rocess . How wef I do we as
teacher  educa to rs  o r  how we l l  do  our  teachers  p rac t i ce  th ls  th lng  ca l led
m e t a c o g n i t i o n  a n d ,  a p p l y i n g  i t  t o  m y  p o i n t , how much do we as a profes-
s ion think  about  the  teach ing- learn ing  p rocess? I  wou ld  p red ic t  tha t  we
do  no t  th fnk  enough  abou t  the  teach ing- lea rn ing  p rocess . Fo r  examp le ,
when  you  ge t  ready  to  teach ,  you  th fnk  abou t  two  ma jo r  a reas  re la t ing  to
the  upcoming c lass . One  a rea  i s  the  con ten t . In  o ther  words ,  what  do
you  rea l  f y  wan t  the  s tuden t  to  lea rn , unders tand or  per fo rm a f te r  the
lesson Is  taught? And  second ,  how a re  you  go ing  to  teach  the  con ten t?
My guess  Is  tha t  we  spend mos t ,  I f  no t  a l l ,  o f  our  in te l lec tua l  powers
o n  d e t e r m i n i n g  t h e  c o n t e n t  a n d  v e r y  l i t t l e  a t t e n t i o n  o n  h o w  b e s t  w e
c o u l d  g e t  t h i s  i n f o r m a t i o n  a c r o s s  t o  o u r  s t u d e n t s . I  j u s t  i d e n t i f i e d
severa l  quest ions we may ask ourse lves when Neefy  (1986)  In  an ar t ic le
i n  t h e  J o u r n a l  o f  T e a c h e r  E d u c a t i o n  identified  1 6  q u e s t i o n s  t h r o u g h
research that  should  be asked when prepar ing for  a  c lass. I  wou ld  a lso
ven tu re  a  p red i c t i on  t ha t  t he  imba lance  be tween  de te rm in i ng  con ten t  and
how to  teach  i t  wou ld  be  even  g rea te r  fo r  ou r  agriculture  teachers .  For
examp I e, let's  take  a  teacher ’s  t yp ica l  day ,  teach ing  X  number  o f  per -
i ods  and  then  we  f i nd  th i s  thing  c a f  f e d  a  p l a n n i n g  p e r i o d . M y  l o n g
s tand ing  observa t ions  and  the  most  recen t  ones  o f  th is  pas t  fa l l  wou ld
go  someth fng  l i ke  this: I n  a  50-minute  p l a n n f n g  p e r l o d ,  1 2  s t u d e n t s
came in to  the  o f f  i ce ,  t he  teacher  wen t  t o  t he  f ron t  o f f  i ce  fo r  10  mi n-
utes, and  t h ree  t e l ephone  ca l l s  came  i n . I n some way, we  need  to  con-
v i  nce  our  teachers  tha t  more  o f  the i r  p f  ann ing  per iods  need  to  be  spen t
o n  thinking  abou t  t he i r  t each ing . I  am sure  most  teachers  have  a  menta l
i n t en t i on  t o  g i ve  some  t hough t  t o  fmp rov i ng  t he i r  t each ing ,  bu t  p l ann ing
for  teach ing  Is  such  a  low pr io r i t y . Years  o f  exper ience do  no t  lessen
the  need  fo r  the  teacher  to  g i ve  though t  as  to  how the  c lass  cou ld  have
been be t te r .

We need  to  incorpora te  w i th in  our  ph i losophy  and  p rac t i ces  tha t  we
must  work  w i th  our  s tudents  over  a  long  per iod  o f  t ime. Now you may
not ice  that  I  sa id  s tudents . Two weeks ago, I was watching a TV program
c a l l e d  "Sab le "  w i th  my son. A Catho f  f c  s  I  s te r  on  the  p rogram spoke a
f ine  tha t  went  someth fng  I  I ke  th is . You are  a lways  a  kid as  long  as
your  parents  a re  a l  f ve . You  never  consider  yourse f  f  an  adu f  t  un t i  I  you r
paren ts  a re  gone. I  l i k e n  t h i s  t o  o u r  s t u d e n t s  w h o  a r e  i n  o u r  c l a s s e s
and  who  en te r  the  teach ing  p ro fess ion . Since  l e a r n i n g  t o  t e a c h  I s  a
deve lopmenta l  p rocess , we should  a lways cons ider  them as our  s tudents  as
long  as  they  a re  ac t i ve l y  engaged  in t each ing .  We  a l so  need  to  i ns t i l l
I n  ou r  s tuden ts  tha t  l ea rn ing  to  teach  does  no t  s top  a t  the  end  o f  the
methods course, s t u d e n t  t e a c h i n g ,  o r  t h e  f i r s t  y e a r  o f  t e a c h i n g . They
h a v e  n o t  y e t  p e r f e c t e d  w h a t  I t  t a k e s  t o  b e  t h e  m a s t e r  t e a c h e r ,  f o r
t e a c h e r s  s h o u l d  n e v e r  s t o p  t h e  q u e s t  f o r  k n o w l e d g e ,  t r u t h ,  o r  w h a t  i t
t a k e s  t o  b e  t h e  b e s t  a s  l o n g  a s  t h e y  t e a c h . There  I s  no  au tomat i c ,
m a g i c a l , o r  apex  po in t  i n  t each ing . Each new day br lngs a  f resh set  o f
f o r c e s  i n t e r a c t i n g  w f t h i n  t h e  t e a c h i n g - l e a r n i n g  p r o c e s s  which  m u s t  b e
d e a l t  with  a g a i n . In  Hous ton ’s  a r t i c le  i n  Kappan  where  he  t f t f ed  h i s
a r t i c l e  "Lessons  f o r  T e a c h e r  E d u c a t i o n  F r o m  C o r p o r a t e  P r a c t i c e , ”  h e
s t a t e s , "In  b u s i n e s s , ca reer  long  deve lopment  I s  expec ted ,  pa r t f cu fa r fy
o f  p ro fess iona l  employees.  N o  o n e  i s  e v e r  c o n s i d e r e d  t o  b e  f u l  ly
t r a i ned  ."

We must  somehow get  our  teachers  to  rea l i ze  tha t  con t inua l ,  p ro fes-
s iona l  improvemen t  i n  pedagogy  i s  a  pa r t  o f  t he  p ro fess ion  i n  t each ing ,
a n d  t h a t  t h e y  m u s t  i n t e n t i o n a l l y  d e v o t e  p a r t  o f  t h e i r  p r o f e s s i o n a l ,
work ing  hours  to  th ink ing  abou t  the i r  teach ing .



And f i na l l y ,  t eachers  ( i nc lud ing  teacher  educa to rs )  need  to  realize
t h a t  a t  t h e  e n d  o f  a n y  c l a s s ,  l e s s o n ,  o r  u n i t ,  t e a c h e r s  a s  wel  I  a s  s t u -
den ts  shou ld  have  lea rned  someth ing .

Nick  Number  4 : Automatic  circuit  b r e a k e r s  a r e  n o t  f o o l  p r o o f .  I
r e l a t e  this  n i c k  t o  t h e  s i t u a t i o n  w h e r e  w e  c a n n o t  a l l o w  o u r s e l v e s  t o
th ink  tha t  a r t i f i c ia l  I n te l l i gence  and  compute rs  l essen  the  need  to  use
p rob lem so l v i ng  as  an  app roach  to  t each ing  and  o f  t he  va lue  o f  t each ing
our  s tudents  how to  so lve prob lems. You  a re  wel I  aware  o f  t he  deba te
tha t  Gary  Moore  and  I  had  i n  The  Jou rna l  o f  t he  Amer i can  Assoc ia t i on  o f
Teacher  Educa to rs  in  Agriculture  severa l  years  ago  on  p rob lem so lv ing .
Perhaps  the  g rea tes t  ou tcome o f  tha t  exerc ise  was  to  b r ing  be fo re  the
p ro fess ion  aga in  a  t each ing  app roach  tha t  had  d lm in i shed  i n  popularity.
I  be l i eve  p rob lem so l v i ng ,  bo th  as  a  me thod  o f  t each ing  and  as  a  skill

tha t  s tudents  need,  i s  more  c r i t i ca l  today  than  i t  was  years  ago .  So lv -
ing  prob lems years  ago when the  wor ld  was simpler  a n d  w l t h o u t  a l l  t h e
gadge t r y  p l aced  much  impo r tance  upon  the  human  m ind  t o  a r r i ve  a t  so l  u-
tions  t o  p r o b l e m s . Today  and  in  the  fu tu re ,  teachers  as  we l  I  as  a l  I
c i t i zens  w i l l  be  bombarded  with  more  and b igger  computers  and sources  o f
information. What  bo thers  me are  ar t i c les  l i ke  Bork's  t ha t  appea red  i n
the  December  1984  i ssue  o f  Kappan . He presented several  sketches of
school  rooms I  n  the fu ture by us ing phrases such as "the  compu te r  i n
many cases wil I  b e  t h e  only  d e v i c e  f o r  d e l i v e r i n g  instruction,"  a n d
"that  c o m p u t e r s  w i l l  b e  i n  c o m p l e t e  c h a r g e  o f  d e t e r m i n l n g  s t u d e n t ’ s
learning  activities." I  commend  many  o f  t he  na t l ona l  r e f o rm  movemen ts
which  Inc lude  recommenda t i ons  tha t  we  mus t  do  more  to  deve lop  the  rea -
son ing , critical  th ink ing  and  p rob lem so lv ing  ab i l i t i es  o f  ou r  s tuden ts .

As  app l  l ed  to  the  fu tu re  o f  ag r i cu l t u re  and  teach ing  ag r i cu l t u re
as a discipl ine ,  teachers  and  s tuden ts  w i  I  I  face  tough  p rob lems,  and
computers  w i l l  no t  so lve  p rob lems. Sure, when a message f lashes upon a
screen, a n  individual  cou ld  le t  tha t  be an answer  I f  he /she so des i res .
Bu t  tha t  answer  may  no t  be  the  mos t  appropr la te . We must  as educators
work  w i th  our  teachers  to  p romote  the i r  p rob lem so lv ing  techn iques  in
the c I assroom. As Sternberg (1985)  p o l n t e d  o u t  I n  his  Kappan  a r t i c l e  on
“Teach ing  Cr i t i ca l  Th ink ing ,  Pa r t  1, Are  we Mak lng Cr i t i ca l  Mis takes , ”
p rob lems de fy  f in i te  parameters . Every  day  p rob lems faced  by  our  teach-
ers and students: (a)  t e n d  t o  b e  i l l - s t r u c t u r e d ,  (b)  g e n e r a l l y  h a v e  n o
r i g h t  solution, (c) depend  upon  i n fo rma l  know ledge  as  we l l  as  fo rma l
knowledge to  so lve ,  (d)  o f ten  mus t  be  so lved  w i th in  g roup  settings,  no t
i n  I so l a t i on ,  and  (e)  can  be  comp l i ca ted ,  messy ,  and  s tubborn ly  persist-
ent  .

These  descr ip t ions  o f  everyday  p rob lems,  whe ther  they  be  p rob lems
faced by  teachers  In  the  c lassrooms or  by  Ind iv idua ls  In  p r iva te  lives,
I m p l y  t h a t  p e o p l e  m u s t  b e  i n v o l v e d  i n  solving  peop le  p rob lems because
computers  do not  have hear ts . Teachers as welI  as students must  learn
t o  think  w i t h  t h e i r  h e a r t s  a s  w e l l  a s  t h e i r  brains.  A  p e r s o n  w h o  t h i n k s
w l t h  h i s / h e r  b r a i n , w i t h o u t  input  f r o m  t h e  h e a r t ,  c o u l d  e n d  u p  w i t h
h e a r t l e s s  t h o u g h t s  o r  a c t i o n s , a n d  a  p e r s o n  w h o  t h i n k s  w l t h  h i s / h e r
hea r t  w l t hou t  t he  i npu t  o f  t he  b ra in  cou ld  end  up  w i t h  m ind less  t hough ts
o r  a c t i o n s . The bra in  and hear t  a re  two pr ice less  natura l  resources we
have to work  w ith  In our  teachers, a n d  t h e y  with  t h e i r  s t u d e n t s . The
o f t e n  o v e r l o c k e d  a s p e c t  o f  c r i t i c a l  t h f n k l n g  I s  t h a t  thinking  I s  t o  p r e -
pa re  one  on l y  f o r  ac t l on ,  when , I n  f a c t ,  t h i n k i n g  s h o u l d  a l s o  p r e p a r e
one  f o r  f ee l i ng .

F o r  t h e  l a s t  t w o  f a l  I  q u a r t e r s , I  have  t augh t  a  special  g radua te
seminar  on “Teach ing  by  P rob lem Solving"  w i th  a  to ta l  o f  n ine  s tuden ts .
Administrators  I n  t h e  a u d i e n c e  m a y  a s k  I f  t h i s  w a s  a  w i s e  u s e  o f  m y
t i m e . But thls Is how I look at it. When a  fa rmer  p lan ts  a  kerne l  o f
co rn ,  i f  t ha t  p lan t  reaches  matu r i t y ,  tha t  fa rmer  may  rece ive  an  ear  o f

8



c o r n  with  8 0 0  k e r n e l s , o r  l f  a  ke rne l  o f  whea t  i s  p lan ted ,  you  may  har -
vest  30 kerne ls  o f  wheat . I f  I  j us t  ob ta in  a  50% ge rm ina t i on  ra te ,  t hen
there  a re  a t  leas t  f i ve  more  p ro fess iona ls  who unders tand  p rob lem solv-
l n g ,  its  s t rengths  and weaknesses  and how i t  can  be  in tegra ted  in to  the
educat  iona I envlronment. They  represent  f i ve  more  kerne ls  than ex is ted
p r e v i o u s l y .

In  conc lus ion , le t  me rev lew the  fou r  po ln ts  made .  N ick  Number  1 :
T roub le  a t  the  source . Each  o f  us  needs  to  go  home and  write  an  a r t i c l e
on  wha t  we  be l i eve  i s  exce l l ence  i n  t each ing  ag r i cu l t u ra l  educa t i on ,
s im i l a r  t o  the  a r t i c l es  i n  t he  Sep tember  1987  i ssue  o f  The  Agr i cu l tu ra l
E d u c a t i o n  M a g a z i n e . Af te r  you  have done tha t ,  then  ask  yourse l f  "Where
a r e  t h e  r e s e a r c h  f l n d l n g s  I n  agricultural e d u c a t i o n  t h a t  support  m y
be l ie fs ,  ph i  l osophy ,  and  p rac t i ces?” Or  you  cou ld  do  i t  i n  reverse ,  go
to  the  l i t e ra tu re  f i r s t  and  see  wha t  you  can  f i nd  abou t  effective  teach -
i ng  i n  ag r i cu l t u re ,  t hen  write  your  paper . What  is  your  knowl edge base
fo r  t each ing  ag r i cu l t u ra l  educa t i on? I f  you  canno t  f i nd  I t ,  you  and  I
need  t o  do  some th ing  abou t  I t .

N ick  Number  2 : Our  t rans formers  are  weak,  and we need to  th ink
a b o u t  t h a t . Perhaps the reason our  t ransformers ( teachers)  are weak
i n  t h e  practice  o f  c r i t i c a l  t h i n k i n g  is  t h a t  t h e  d e s l g n e r s  ( t e a c h e r
educators )  a re  a lso  weak in  app ly ing  th ink ing  exerc ises  in  our  curricu-
lum. The nex t  t ime you prepare  fo r  c lass , s p e n d  a n  e q u a l  a m o u n t  o f  t i m e
th ink ing  abou t  how you  a re  go ing  to  teach  and  how you  can  fo rce  s tuden ts
to  th ink  as  you  do  on  what  you  a re  going  to  teach ,  a  one - lo -one  ra t i o .
Promote  tha t  same concept  to  your  s tudents  and teachers .

Nick  Number 3: Our  po les  a re  no t  a t  f  ul I  s t reng th ,  and  we need  to
g i ve  a t t en t l on  to  t h i s  bas i c  f ounda t i on . Lea rn lng  to  teach  l s  a  devel-
opmenta I  process. Teach ing  does  no t  ex is t  as  an  exac t  sc ience,  as  a
p e r f e c t  s i t u a t i o n , or  i n  a  con t ro l  l ed  envi ronmen t .  T h i n k  o f  a g r i c u l -
tu ra l  teachers  as  I l fe - long  s tudents ,  who con t inue  to  g row,  mature ,  bu t
who  never  qu i te  reach  the  top , wha tever  o r  wherever  tha t  top  m igh t  be ,
i f  i t  e v e r  d o e s  e x i s t . Pro fess iona l  teachers  never  cease to  grow,  and
we  need  t o  deve lop  their  appet i tes  fo r  continual  pedagog i ca l  g row th .

Nick  Number  4 : The re  a re  no  foo lp roo f ,  au toma t i c  answer ing  ma-
ch ines  i n  educa t i on . We canno t  buy  answer ing  mach ines  to  l eave  ln  ou r
c lassrooms to receive the responses of  our  s tudents. Computers  a re  an-
o the r  teach ing  too l  I n  educa t ion  to  be  used  by  the  teacher  and  no t  where
the  computer  con t ro ls  the  teacher . We need  to  answer  fo r  the  agr i cu l -
t u ra l  educa t i on  p ro fess ion  how p rob lem so l v i ng ,  a r t i f i c i a l  i n te l l i gence ,
computers, and we as pro fess iona ls ,  teachers  who are  humans sub jec t  to
persona I biases, are going to make these four I n p u t s  m u t u a l l y
c o m p a t i b l e .

I  w iII make one conclud  I ng remark that Is dangerous, that Is
dangerous  fo r  me  and  no t  you. About  two- th i rds  o f  my  p ro fess iona l  l i f e
Is over, and I  want  to  share  w i th  you my pro fess iona l  goa ls  fo r  the  las t
t h i r d . A m  I an  exper t? I f  an  expe r t  i s  de f i ned  as  an  i nd i v i dua l  who
k n o w s  t h e  a b s o l u t e  t r u t h  a b o u t  a  c e r t a i n  a r e a ,  let's  s a y  t h e  teaching-
lea rn ing  p rocess  as  app l i ed  to  ag r i cu l tu ra l  educa t ion ,  t han  I  wou ld  ra te
myse l f  as  a  nov ice . I n  f a c t , I  a lmos t  titled  my comments  "The  M o r e  I
Learn  Abou t  Teach ing ,  The  Less  I  Unders tand . ”  Bu t  I  wan t  to  become more
knowledgeab le  abou t  th i s  so -ca l l ed  teaching-learning  ac t i v i t y .  My  p ro -
f e s s i o n a l  p l a n s  a r e  t o  r e a d ,  w r i t e , research and per form those activi-
t i es  tha t  focus  upon  Ca tegor les  2  and  4  tha t  Shu lman  identified  as part
o f  t he  know ledge  base  o f  teach ing , tha t  I s  the  unders tand ing  o f  t he  ped-
a g o g i c a l  c o n t e n t  knowledge mix  a s  I t  a p p l i e s  t o  agricultural  education,
espec ia l l y  as  l t  re la tes  to  us ing  the  p rob lem so lv ing  approach  to  teach-
i ng. How we l l  w i l l  I  do  th i s? I  don ’ t  know. So  why  don ’ t  you  j o i n  me ,
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t h i nk  ou t  l oud  abou t  t each ing  w i th  you r  co l l eagues  and  s tuden ts  and  he lp
ou t  by  se lec t i ng  an  a rea  you  wou ld  be  willing  to work on.
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